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PACCMOTPEHO COT'JTIACOBAHO

Ha 3acegannu 1K 3am. gupekropa o YMP
00111e00pa30BaTEIbHBIX, COLIUATIBHO- «31 » aBrycra 2022r.
TYMaHUTapHbBIX U €CTECTBEHHOHAYYHBIX

JUCHUITIINH

ITporokon Ne 1 or « 31 » aBrycra 2022r.

[IporpamMma y4eOHOM NUCHUIUIMHBI «XUMHs» pa3paboTaHa B COOTBETCTBUU C TPEeOOBaHUSIMHU
denepanbHOrO TOCYIapCTBEHHOro oOpaszoBatenbHOro cranmapra (mamee — ®I'OC) cpemnero
oOmiero o0Opa3oBaHUs, PEKOMEHJALUSMHU [0 OpraHU3allMy IOJYYEHHUsS CpeAHero oOuiero
00pa3oBaHUs B MpeJiesiax OCBOSHUS 00pa30BaTEIbHBIX IPOrPaMM CPEIHETO MPOPECCHOHATHLHOTO
oOpaszoBaHusi Ha 0a3e OCHOBHOI'O 00IIero oOpa3oBaHUs C Y4eTOM TpeOoBaHUU (emeparbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M  IOJIy4aeMOH CHEUUATBHOCTH WU
npodeccun  cpeanero  npodeccuoHalbHOTO — oOpazoBaHus  (mucbMo  JlemaprameHTa
rOCYJapCTBEHHON TOJUTUKU B cdepe moaroroBku padounx kaapo u IO MwunoOpuayku
Poccun ot 17.03.2015 Ne 06-259), npumepHOil mporpaMMbl y4eOHON TUCIUTUIUHBI «XHUMUS»
Ui po(pecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHM3alui, peKoMeHIoBaHHOW denepanbHBIM
rOCyIapCTBEHHBIM  aBTOHOMHBIM  yupexkjaeHueM «DenepalbHblii  UHCTUTYT  Pa3BUTHUS
oOpazoBanus» (nanee — PI'AY «®1PO») B kauecTBe NPUMEPHOM MPOrpaMMBbl ISl peaiu3alun
OCHOBHOII npodeccnonansHoil 06pazoBatenbHoil mporpamMmMbl CITO Ha 6aze ocHOBHOTO 00LIETO
o0pa3oBaHUs C TOJMydYEHUEM CpeaHero olmiero odpa3oBanHwus, MPOTOKod Noe 3 oT «21» wros
2015r., peructpanmonHslii HoMep peuensuu Ne 385 ot «23» utonst 2015r. DI'AY «DUPO».

Opranu3zanus-pa3padoTUuK:
['ocymapcTBeHHOE Or0/KEeTHOE MpodecCHoHAIbHOE 00pa3oBaTenbHOE yUpexkaeHne MOoCKOBCKON

obnactu «CeprueBo-Ilocaackuit KommemK»

ABTOp-pa3pabOTUuK:

Jlapuna O.A. -npenoaasatens ['BIIOY MO «CeprueBo-Ilocaackuii Kommemk»
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1. OBIIASI XAPAKTEPUCTHUKA ITIPOT'PAMMBI YUEBHOM JUCIIUILIVHBI

1.1. MecTo AucuMILINHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI:

[Tporpamma yueOHON MUCHUILTUHBI «XUMHs» SBISETCA YacThIO 001Ie00pa30BaTEIbHOTO
uKiIa obdpazoBatenbHol mporpammbl CIIO — mporpamMmbl MOATOTOBKU CIIEHUAIUCTOB CPEIHErO
3Bena (mamee — IIICC3) mo mpodeccun cpemnero npodeccuonanbHoro oopasosanus: 15.02.16
TexHonorust MaIMHOCTPOEHUSI TEXHUYECKOTO Mpoduiisd mpodeccnoHanbHOro 00pa3oBaHusl.

VYyeOHasi TUCHUIUIMHA SIBISETCS TUCUUIUIMHON 00111e00pa30BaTeIbHOr0 y4eOHOro 1UKIIa B
COOTBETCTBUU C TEXHUYECKUM IpoduiieM npodeccHoHaIbHOro 00pa3oBaHusl.

VY4yeOHass MUCHUIUIMHA OTHOCUTCS K mpeameTHod obmactu PI'OC cpemHero oodmero
00pa30BaHUs €CTECTBEHHBIC HAYKHU TI0 BBIOOPY M3 00513aTENBbHBIX MPEIMETHBIX 00JIacTei.

YpoBeHb OCBOCHHS y4eOHOW MUCHHMIUTUHBI B coOoTBeTcTBHH ¢ DI'OC cpemnero obmiero
obOpa3oBaHus 6a30BbIN.

1.2. He.]'lb U IINTAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA TUCHHUIIJIMHBI:

Conepxanue MnporpaMmbl y4yeOHOM AUCHUIUIMHBI «XHMMHUS» HAIPaBIE€HO HA JOCTHXKEHHE
CIEAYIOLIUX LETICH:

¢dbopmupoBaHre y 00y4YarOIIMUXCs YMEHHs OLIEHMBATh 3HAYMMOCTh XMMHYECKOTO 3HAHUS
JUISL K&KJIOTO YEJIOBEKa;

(dbopmupoBaHHe y OO0YYArOIIMXCS LEIOCTHOTO TPEACTABICHUS O MHPE M POJIM XMMHUH B
CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAYy4YHOH KapTHUHBI MHUPA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOUIEH  JNEWCTBUTEIBHOCTH:  IPUPOJHOM, COLUMAIBHOM,  KYyJIbTYpHOM,
TEXHUYECKOH Cpelibl, — HMCIOIb3Ys JUIsl 3TOI0 XUMUYECKUE 3HAHUS;

pa3BuTHE y 00y4arolmuxcs yMEHUN pa3nudath (PaKkThl U OLIEHKH, CPAaBHUBATh OLIEHOYHbIE
BBIBO/JIbI, BUJIETh UX CBS3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEAEIECHHOW CUCTEMOM
LEHHOCTEH, GOPMYIUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO O3UIHUIO;

npuodpereHne OOy4YalOIMMUCSA ONBITa Pa3HOOOPAa3HOW NEATENbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOLUX YHUBEPCAIIbHOE 3HAUEHUE ISl Pa3IMYHBIX BU/IOB
JeSITebHOCTH (HaBBIKOB peIIeHUs] MpoOieM, MPUHATHUS PEeLIeHUH, TOMCKa, aHaJIn3a U 00paboTKU
UH(pOpMalMi, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHHH, COTPYJHHUYECTBA, O€3011aCHOIO
oOpaleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HN).

OcBoeHue conepkaHus ydyeOHOW JAMCHMIUIMHBI «XHUMHS» 00€CleuyuBaeT JIOCTH)KEHHUE
CTYJIEHTaMH CIEAYIOIIMUX PE3yIbTaTOB:

* IUYHOCTHBIX:

— YyBCTBO TOPJOCTHM M YBAKECHMS K MCTOPUU U JOCTHIKEHUSM OTEYECTBEHHOM XWMHYECKOU
HAyKH; XUMUYECKU TPaMOTHOE MOBEJIEHUE B MPOPECCHOHATBHON JESATEIbHOCTU U B OBITY MPHU
00OpalIeHnn ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepHallaMH U IIPOIIeCcCaMH;

— TOTOBHOCTb K IPOJODKEHHIO O0pa3oBaHMs W MOBBILIEHUS KBAIM(UKAMK B  HM30paHHOU
npo¢eCCHOHATILHOMN AEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMUYECKUX KOMITETCHIIUN
B OTOM;



— yYMEHHUE HCIOJIb30BaTh JOCTUKEHUS COBPEMEHHONW XHWMHMUYECKOW HAYKM U XUMHUYECKHX
TEXHOJIOTHI ISl TIOBBIMICHUST COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pa3BUTHUS B BBIOpaHHOU
po(hecCHOHATTLHOM e TEIbHOCTH,

* MeTanpeIMeTHbIX:

— HCIHOJB30BAaHUE pA3JIMYHBIX BHUJOB I[103HABATEJIbHOM JIEATEIBHOCTH U  OCHOBHBIX
MHTEJJICKTYaJbHBIX Olepanuil (MOCTAaHOBKH 3anayd, (OpMYJIUPOBAHMS THIOTE3, aHAIU3a U
CUHTE3a, CpaBHEHMs, OOOOIIEHMS, CUCTEeMAaTHU3AllMH, BBISBICHUS MPUYMHHO-CIEICTBEHHBIX
CBsI3€, MOMCKa aHalIoroB, (POPMYIMPOBAHUS BHIBOJAOB) JI PEIICHUS MOCTaBJICHHOM 3a1aud,
INPUMEHEHUE OCHOBHBIX METOJOB MO3HAHHUS (HAONIONEHHUS, HAYYHOTO OHKCIEPUMEHTA) JUIs
U3Y4YEHUSl PA3JIUYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HHUKAET
HEOOXOIUMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOM cdepe;

— WCIOJIb30BAHHE PA3TMYHBIX UCTOYHHUKOB IS TIOTYYCHHS] XUMUYIECKOW WH(MOpMAIIUK, YMEHUE
OLICHUTHh €€ JOCTOBEPHOCTh MJISi JOCTIDKEHHS XOPOIIUX pe3yIbTaTOB B NPOQECCHOHATHHON
chepe;

* IpeAMEeTHBIX:

— c(OpPMUPOBAHHOCTH MPEJICTABICHUI O MECT€ XMUMUU B COBPEMEHHOUN HAay4yHOU KapTHHE MUDA;
MOHMMAaHHUE POJIM XMMUU B (OPMHUPOBAHUU KpPyrozopa M (PyHKIHMOHAIBHONH TPaMOTHOCTH
YyeJIoBEeKa I PEIlieHUs] IPAKTUUECKUX 3aj1ay;

— BJIQJICHUE OCHOBOIOJATAIONIUMU XHUMHUYECKUMHU TOHSATUSMU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BJAJCHUE OCHOBHBIMM METOJIAaMU HAYYHOTO T[IO3HAHMS, HCIOJb3yeMbIMU B XUMUHU:
HaAOII0/IEHUEM, OTHMCAHUEM, U3MEPEHUEM, HKCIIEPUMEHTOM; YMeHHe 00pabarhiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB U JI€NaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSThH
METO/1bl TO3HAHUS MPU PEILICHUH NMPAKTUUECKUX 3a/1a4;

— copMHpPOBAaHHOCTH YMEHHUS JaBaTh KOJIWYECTBEHHBIE OLICHKH M MPOU3BOAMUTH PACUETHI MO
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

— BJIaJICHUE TIPAaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPU UCTIOIH30BAHUHM XUMHUYECKUX

BEIIIECTB;

—Cc(OPMHUPOBAHHOCTh COOCTBEHHOW IMO3UIIMU MO OTHOIICHUIO K XUMHUYECKON HH(POpMAIINH,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



2. CTPYKTYPA U COJEPXKAHUE YYEBHOM JAUCIUILIMHBI

2.1. O6beM y4eOHOM AMCHUITUHBI U BUABI Y4eOHOIH padoThl

Bun yuyeonoii padoTsl

0O0neM yacoB

O0bem o0pa3oBaTeIbHON NPOrpaMMBbl y4eOHOM TMCIUTIINHBI 134
B TOM 4ucJie B popMe NPaKTHIECKOH NMOATOTOBKHU 12
N3 Hux:

TeopeTnieckoe o0ydeHne 102
s1a00paTopHbIe PabOTHI 10
MIPaKTUYECKUE 3aHATHS 20
BHeayauropHasi camocTosiTeJIbHAsA padoTa -
KoncyabTanuu -
IIpome:kyTouHas arrecTauus - AuddepeHIUPOBAHHBIN 3a4eT 2




2.2. TeMaTH4YeCKMil IJIAH U COAEPKAHUE YUeOHOMN JUCHMIIIIHHBI

HanmenoBanue Conep:xxanue yueOHOro MaTepuasa, JJadoparopHble, NPAKTHYECKUE U O6bem | B Ttom uncie B | Koasl
TeM U pa3/ieJioB CcaMoOCTOSITeJIbHbIE Pa0OThI. yacoB | (popme KOMIIEeTeHIH,
NPAKTHYEeCKON | THYHOCTHBIX
MOArOTOBKH pe3yJibTaTOB
¢dopmupoBanu
10 KOTOPbIX
crnoco0cTByer
3JIEMEHT
NMPOrpamMmbl
BBenenue Hayuynble MeTonsl mO3HAHUS BEIIECTB U XUMHUYECKUX sBIeHUU. Ponb 2 JIP 1, JIP 7, JIP
SKCHEpPUMEHTa U TEOPUU B XUMHUU. MOJEIMPOBAHME XUMHUYECKUX IPOLECCOB. 9,JIP 10
3nauenue xumuu Mpu ocBoeHun mnpodeccuit CIIO TexHmyeckoro mnpoduis
po¢eCCHOHAIBHOTO 00pa30BaHUS.
1. O01mas 1 HeopraHuveckasi XuMHs 86
1.1 OcHoBHBIE Coaep:xxanue yueOHOro MaTepuaJia 4 JIP 1, JIP 7, JIP
MOHSITHS U OcHoBHble mnoHsATHsA xuMuH. BemectBo. AtoM. Monekymna. XumMuyeckuu 9,JIP 10

3aKOHbI XUMHHU.

9JICMCHT. AJ'IJ'IOTpOHI/I}I. HpOCTBIe N CJIOXKHBIC BCHICCTBA. KauecTBeHHEBIN U

(bopMyIIBL.
OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIsIpHasi Macchl. KonmruecTBo BelecTsa.

KOJIMYECTBEHHBIH COCTaB BCUICCTB. XnuMuyeckne 3HaKHu n
OcHoBHbIE 3aKOHBI XUMHHU. CTEXHOMETPHS. 3aKOH COXPaHEHHSI MacChl BEIIECTB.
3aKOH TIIOCTOSTHCTBA COCTaBa BEIIECTB MOJEKYJISPHON CTPYKTYpBHL. 3aKOH
ABoraipo M cieacTBUs M3 Hero. PacueTHble 3agaud  Ha HaXOXJICHHE
OTHOCHUTEJIbHOM MOJIEKYJISIPHOM Macchl, ONpeeIeHe MacCOBOM JOJIM XUMUYECKUX
3JIEMEHTOB B CJIOXHOM BEILIECTBE.

IIpopuiabubie M 1NpodecCHOHAIBHO 3HAYHUMBbIE JJIEMEHTBI COJePKAHMA.
AnnorponHeie MoaMQUKAKK yriaepoaa (anmas, rpaguT), KHcIopoaa (KHCIOPO/I,
030H), onoBa (cepoe u Oemnoe 0yi0oBO). [loHATHE O XMMHYECKOW TEXHOJIOTHH,

OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.




B ToM unciie, NPAKTHYECKHUX 3aHATHH:
IIpakTuyeckoe 3ansitue Ne 1.
PacueTHble 3a/1aun Ha HAXOKIEHHE OTHOCUTEIBLHON MOJIEKYJISIPHOM MACCHI.

1.2.
IHepuoauveckuii
3aKOH H
nepuoguvecKas
cucTEeMAa
XHMHYECKHX
anemenToB JI.W.
MenaeaeeBa u
CTpOeHHe aToMa.

Conep:xanue yueOHOro MaTepuaJia
Iepuoanuecknii 3axkon JI. U. MenneneeBa. Otkpoitue [[. . MenneneeBbim

[Tepuonnueckoro 3akona. llepmommyeckuii 3akoH B dopmynupoBke . M.
MenneneeBa. Ilepuoanueckas tabivia XMMHUYECKUX 3JIEMEHTOB — rpaduueckoe
OTOOpakeHHe MepUuoauveckoro 3akoHa. CTpPyKTypa MEpHOJUYECKONW TaOIUIIbL:
NepuoIbl (MaJible ¥ OOMbINKE), TPYIIHI (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u Ilepuoamueckmii 3akon JI. . MengeneeBa. Atom —
ClIOXHasg yactuua. Sapo (MpOTOHBI U HEUTPOHBI) W DJICKTPOHHAS 000JIOYKA.
N3otonbsl. CrTpoeHHE DSIEKTPOHHBIX O0OJOYEK AaTroOMOB 3JEMEHTOB MallbIX
nepros1oB. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0UEK aTOMOB DJIEMEHTOB
OO0JIBIINX TIEPUOIOB (IIEPeXOaHbIX AeMeHTOB). [ToHsTHE 00 OpOUTANSX. S-, p- U d-
opOuTanu. ODIEKTPOHHBIE KOH(UTypalMl aTOMOB XHMHYECKHX JJIEMEHTOB.
CoBpemeHHas (dhopMynupoBka [Teproanueckoro 3aKOHa. 3HaueHue
[lepuoaunueckoro 3akoHa u [leproanueckoil cCTeMbl XUMUYECKHUX 3J1eMeHTOB /1.
W. MenneneeBa Juist pa3BUTHS HAYKU ¥ IOHUMAHUS XUMUYECKOM KapTUHBI MUpA.
IIpoduabubie n NpodeccHOHAIBLHO 3HAYMMBbIE 3JIEMEHThI cojiep:kaHus. Paano
AKTUBHOCTH. VICmONb30BaHUE PaAJMOAKTUBHBIX H30TOMOB B TEXHUYCCKUX IICIISX.
PenTreHoBckoe W3IydeHHE M €r0 HCIOJNBb30BaHHE B TEXHUKE W MEIUIUHE.
MonenupoBaHie Kak METO]] IPOTHO3UPOBAHUS CUTYaIllMU HA IPOM3BOJICTBE.

B ToM 4nciie, NpaKTHYECKUX 3aHATHIA:
JlabopaTopnasi padora Nel
MopenupoBaHue MOCTPOSHUS MEPUONUECKON TaOIUI[BI XUMUYECKHUX HJIIEMEHTOB

IMpakTHyeckoe 3ansaTHE No2.
CocraBneHue >1eKTPOHHBIX (HOpMyIT

JP 1, JIP 7, JIP
9,JIP 10

1.3 Crpoenue
BelecTBa.

Coaep:xanue yueOHOro MaTepuaJia
Honnast xumuueckasi cBsi3b. Katnonsl, ux oOpa3oBaHHe M3 aTOMOB B pe3yJbTaTe

10

JIP 1, JIP 7, JIP
9,JIP 10




nporecca OKHMCIEHHA. AHMOHBI, MX OOpa3oBaHHME M3 aTOMOB B peE3ylbTaTe
mpouecca BOCCTaHOBIICHUs. MoOHHasg CBA3b Kak CBA3b MEXKIY KaTHOHAMU U
aHMOHAMH 3a CYET 3JIEKTPOCTaTHUECKOro nputshkeHus. Kiaccudukanus noHoB: o
COCTaBy, 3HAKy 3apsja, HaJIM4YUIO  TUApaTHOH  oOosnouku.  VoHHBIE
KpUCTaJIMueckue  pemeTkd. CBolcTBa  BEIIECTB C  HMOHHBIM  THUIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBajneHTHasi XuMuyeckasi cBsi3b. MexaHu3m o0pa30BaHUsI KOBAJCHTHOW CBSI3U
(0OMEeHHBIN M JTOHOPHO-AaKLENTOPHBIN). DIEKTPOOTpUIIaTeIbHOCTh. KoBasieHTHbIE
NOJIIpHAs ¥ HeNoJIsipHas CBsA3U. KpaTHOCT KOBaJICHTHOM CBA3U. MOJIEKYISIPHBIE U
ATOMHBIE KPUCTAJUIMYECKHE pelieTkh. CBOMICTBAa BEIIECTB C MOJEKYJISAPHBIMU U
ATOMHBIMH KPUCTAJUINYECKUMU PEUIETKAMHU.

Merasnn4yeckasi ¢Bf3b. MeTajnmueckass KpHUCTaUIMYECKash peUleTKa |
MeTaJUIMYecKasi XMMUYeCKas CBs3b. OU3MUECKUE CBOMCTBA METAJLIOB.
ArperarHbie COCTOSIHMS BelIeCTB M BOJAOPOAHAas CBfA3b. TBeproe, KUAKOE U
razoo0pa3Hoe cocTosiHUsI BemiecTB. Ilepexos BemecTBa W3 OJHOTO arperaTHoro
COCTOsAHMA B Apyroe.BoaopoaHas cBA3b.

Yucreie BemecrBa M cMmecH. Ilonsatue o cmecu BemecTB. ['OMOreHHele u
rereporennsle cMecu. CocTaB cMecel: 00beMHasi 1 MaccoBasi 1O KOMIIOHEHTOB
CMecH, MaccoBas 10Jis puMecen. MaccoBas 10111 paCTBOPEHHOI'O BELIECTBA.
Jucnepcuble cuctembl. [lonatue o nucnepcHoit cucreme. JlucnepcHas ¢asza u
nucriepcuoHHas cpena. Kiaccudukanust nucnepcHbix cucrteMm. [lonstue o
KOJUIOWIHBIX CHCTEMAX.

[IpoduneHple ©  1podecCHOHAIBPHO 3HAUMMBIE 3JIEMEHTHl  COAEpKaHUS.
[TomsipHOCTE  CBA3M M MOJAPHOCTH MOJeKynsl. Konaencanusa. TekydecTs.
Bosronka. Kpucrammmzanusa. CyOnumanuss u  jgecyonumanus.  AHOMaluu
¢u3uueckux cBOUCTB BoAbl. JKuakue KpucTamibl. MUHepalibl U TOPHBIE MOPOJIbI
KaK IPUPOIHbIE CMECH. DMYJIbCUU U CYCHEH3UH. 307U (B TOM YHCIE a3pO30JH) U
renu. Koarynsanus.




B ToM unciie, NPAKTHYECKHUX 3aHATHH:

IIpakTuyeckoe 3ansaTue Ne3

Pemenue 3agau no reme «O0beMHast 1 MaccoBast J10JIsl KOMIIOHEHTOB U
MIpUMECEil».

1.4 Bogaa,
PacTBOPHI.
DJIeKTPOJIMTHYe-
cKas
AUCCOLMALIHS.

Copaepxxanue yueOHOro MaTepuasa
Bona. PacreBopnl. PacrBopenme. Bona kak pactBopurens. PacTBOpUMOCTB

BCIICCTB. HaCBIH_IeHHBIe, HCHACBIIIICHHBIC, MEPCChINCHHBIC PaCTBOPBLI.
3aBUCUMOCTh PACTBOPUMOCTM Ta30B, JKUJIKOCTEM W TBEPABIX BEUIECTB OT
pa3ianuHbIX (hakTopoB. MaccoBas 07151 paCTBOPEHHOTO BEIIECTBA.
DJIEKTPOJMTHYECKAs]  JAUCCOUMALMA.  OJEKTPOJIUTBI U HEIEKTPOUTHI.
DIIEKTPONUTHYECKAS Jcconranus. MexaHu3msbl ANEKTPOJUTUYECKON
aucconan i1 BEIECTB € PAa3/IMYHbBIMHA - THIIAMU XUMHYECKON CBS3H.
['unpatupoBaHHble U HETWIpATUPOBaHHbIE HOHBL. CTENEHb 3IEKTPOIUTUYECKOU
nuccormanuu. CuiibHbIEe U cabbie AIeKTPOIUThl. OCHOBHBIE TIOJIOKEHUSI TEOPUH
ANEKTPOJIUTUYECKON  nuccouranuu. KHCIOTBI, OCHOBaHMA UM COJIM  Kak
DJIEKTPOJIUTEI.

IIpodunabHbie 1 NPpodhecCHOHATBLHO 3HAYUMbIE JJIEMEHTBI COJACPKAHUS.
PactBopenue kak pusuko-xumudeckuii npouecc. Temnossie 3¢ hekTs npu
pactBopennu. Kpucramnoruaparsl. Pemienne 3a1ay Ha MacCOBYIO 0O
pacTBOpEHHOrO BemiecTBa. [[puMeHnenune Boibl B TEXHUYECKUX HesX. JKecTkocTh
BOJIbI U CIIOCOOBI €€ ycTpaHeHus:. MuHepaibHbIe BOJIBI.

B ToM umciie, NPAKTHYECKHUX 3aHATHH:
IIpakTuyeckoe 3ansitue Ned
«IpuroroBiieHHE pacTBOPA 3aJaHHON KOHLICHTPALIMK.

JP 1, JIP 7, JIP
9,JIP 10

15
Kuaacenpukanus
HEOPraHM4YeCKUuXx
COeIMHEHUH U uX
CBOJiCTBAa.

Conep:xxanue yueOHOro MaTepuaJia

Kucaorsl 1 ux cBoiicrBa. KuciaoTel Kak 3JIEKTPOJIUTHI, UX KiaccU(UKaLUs IO
pa3IMYHBIM TIpPU3HAKaM. XUMHUYECKHE CBOMCTBA KHCIOT B CBETE TEOPHH
AJIEKTPOJIUTUYECKON OcobenHoctu B3aUMOJICUCTBUSA
KOHILIEHTPUPOBAHHON CEpHOM W a30THOM KHUCIOT ¢ MerauiaMu. OCHOBHBIE

CITIOCOOBI IMOJIYYCHU S KHUCJIOTHI.

JUcCColranuu.

10

JIP 1, JIP 7, JIP
9, JIP 10
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OcHoBaHus1 M UX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, UX KJacCH(DHUKAIUS
M0 pa3JUyHbIM MpHU3HAKAM. XHUMHUYECKHE CBOMCTBA OCHOBAaHUW B CBETE TECOPHUH
3JIEKTPOJINTUYECKON — Jucconuanuu. PasiioxkeHue HepacTBOPUMBIX B BOJE
ocHoBaHU. OCHOBHBIE CITOCOOBI MTOJIY4YE€HUSI OCHOBAHUH.

Cosmm u ux cpoiictBa. Conu kak 3ekTponutbl. Colu CpeaHHUE, KHUCIbIE U
OCHOBHbIE. XMMHUYECKUE CBOMCTBA COJIEHW B CBETE TEOPUU BJIEKTPOJIUTUYECKOU
mucconuaiuu. CriocoObl moaydeHus conei. ['uaponus comneit.

Oxcuabl M uX cBoiictBa. ConeoOpasymomue U HecoieoOpas3yrome OKCHIBL.
OcHoBHbIE, aMpOTEpHbIE U KUCIOTHBIE OKCHJIbI. 3aBUCUMOCTb XapakTepa OKCUAA
OT CTENEHH OKHUCJICHHS O00pasylolero ero Meramia. XHMHYECKHE CBOMCTBA
okcu10B. [loyuenre okcuaoB.

IIpodunabHbie 1 NPoPhecCHOHATBLHO 3HAYUMbIE JJIEMEHTBI COJACPKAHUS.
[TpaBuiia pa3daBieHust cepHoil KucnoTsl. Mcnonas3oBaHue cepHON KUCIOTHI B
IPOMBIIUIEHHOCTH. EfKue 1menoun, ux UCoab30BaHUE B IPOMBIIIIEHHOCTH.
["amenas v HeraieHasi U3BECTh, X IPUMEHEHUE B CTPOUTENLCTBE. [ UIc u
anebactp, runcoBanue. [lonstue o pH pacrBopa. Kucnornas, menounas,
HEUTpasibHas Cpella PaCTBOPOB.

B ToM yuciie, MPAKTHYECKUX 3aHATHIA:
JlabopaTopnasi padora Ne2
«HMcnpITanne pacTBOPOB KUCIOT U OCHOBAaHUN MHAMKATOPAMMY

IIpakTuyeckoe 3ansaTue Ne 5
«B3anMoencTBrue coel ¢ MeTaJIaMH»

1.6 XumMnueckue
peakuuu.

Conep:xanue yueOHOro MaTepuaJia
Kanaccudukanus xummudeckux peakumii. Peakuuu coenuHeHus, pazmoKeHus,

3amMernieHusi, oOMeHa. Karanutnueckue peaxiuu. OOpaTtumble U HeoOpaTUMbIe
peakuuu. [OMOreHHBIE M TETEPOreHHBIE pPEaKUUU. OK30TEPMHUYECKHE U
JHJIOTEPMHUUYECKHE peakuuu. TeroBod  3(deKkT XUMUYEeCKHX  peakIMi.
TepMoxumMHuueckrue ypaBHEHUSI.

OKuUCIANTE/JBbHO-BOCCTAHOBUTE/IbHbIe  peakuuu.  CTeneHb  OKHCIEHUS.
Oxucnurens W BOCCTaHOBIEHHE. BoccraHoBuTenbs U okucieHue. Meron

16

JIP 1, JIP 7, JIP
9,JIP 10
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JJIEKTPOHHOrOo  OanmaHca  AJiE  COCTAaBJICHHUS  YpPaBHEHUH  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

CkopocTh XUMHYECKHX peakuuii. [IoHATHE 0 CKOPOCTH XMMHYECKUX PEaKIIMil.
3aBUCHUMOCTh CKOPOCTH XMMHUECKUX PEAKIHI OT pa3iuyuHbIX (PaKTOPOB: MPUPOIBI
pearupyroummx BELIECTB, WX KOHILEHTpalMM, TEMIEpaTyphl, IOBEPXHOCTU
CONPUKOCHOBEHMSI U UCIIOJIB30BAaHUs KaTalu3aTOPOB.

OOpaTuMocTh XMMHYeCKHX peakuuii. OOpatuMbeie W HEOOpaTHMbIE PEAKIIHU.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEILICHHUS.

IpopunabHble U NPoPecCHOHAIBHO 3HAYHUMbIE 3JIEMEHTBI COJAEpPKAHMS.
[TonsiTe 00 »nekTponu3e. DJIEKTPOIM3 PACIUIABOB. DIEKTPOJIU3 PACTBOPOB.
DJIEKTPONIMTUYECKOE TMOJNydeHue amoMuHus. lIpakTuyeckoe mNpuUMEHEHHE
anekTponusa. ['anpBaHomuactuka. [anpBaHocTerus. PadunHupoBanne BETHBIX
metayioB. Karanus. ['oMorenHsle u reteporeHHble katanu3atopbsl. I[IpoMoTopsl.
Karamutnueckue  simpl.  Maruburopsl.  [Ipom3BoacTBO  amMMmHaka: — ChHIpkE,
anmnaparypa, Hay4Hble IPUHLHUIIBI.

B ToM umciie, npakTUYeCKUX 3aHSITHIA:
IIpakTnyeckoe 3ansTue Neb
«Pemenne 3amau mo teme «OBPy».

JlabopaTopnasi pabora Ne3
«Peaknnu, uaymue ¢ 00pa3zoBaHUEM 0CaJIKa, Ta3a WIH BOJIBD)

1.7 Merajaasl
HeMeTaJJIbI.

Conep:xanue yueOHOro MaTepuaJia
Metanbl. OCOOEHHOCTH CTPOCHHS aTOMOB U KpUCTAIUIOB. DU3NUYECKUE CBOICTBA

MmetayuioB. Kiaccudukaruss MeTamioB MO pa3IUYHbIM NpH3HaKaM. XHMUYECKHe
CBOMCTBA METAUIOB. OJIEKTPOXMMHYECKUI PpsAI  HaNpsDKEHUH  METaJlIoB.
Mertamnorepmusa. OOmme cnocoObl  moiydeHus MetamuioB. [lonartue o
MeTamyprud. [lupomeramnyprusi, THAPOMETAIIYPTUS M DJIEKTPOMETAJLTypIHsl.
CrnnaBbl YepHBIE U LIBETHBIE.

Hemeramubl. OcoOGeHHocTH cTpoeHUst aTtoMoB. Hewmeramibl — mpocTbie
BEII[ECTBA. 3ABUCUMOCTbH CBOMCTB T'AJIOTEHOB OT UX ITOJOKEHHUS B IEPUOANYECKON
cucrteme. OKHUCIUTENTbHBIE M BOCCTAHOBUTENIBHBIE CBONCTBA HEMETANIOB B

10

JIP 1, JIP 7, JIP
9,JIP 10
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3aBHCHMOCTH OT MX IIOJIOKEHUS B PNy DJIEKTPOOTPULIATEIIEHOCTH.
IpopunbHbie U NPodecCHOHAIBHO 3HAYUMbBIE 3JIEMEHTbI COJAEpP:KAHUS.
Koppo3ust MeTauioB: XuMu4ecKasi U 3J1€KTPOXUMHUUYECKasd. 3aBUCUMOCTb CKOPOCTH
KOPpO3HHU OT YCJIOBHM OKpyxaromeii cpeasl. Kinaccudpukanus Koppo3uu MeTaioB
0 pa3jIuyHbIM mpu3zHakaM. CrocoObl 3alMTBl METAUIOB OT KOPPO3UHU.
[TIpon3BoncTBO uyryHa u cramd. llomydeHue HemeTaisioB (pakIMOHHON
NIEPETOHKOM JKUAKOTO BO3/yXa U AJIEKTPOJIU30M pPAcTBOPOB MWJIM pACIIaBOB
251eKTposInTOB. CHIIMKAaTHAs: IPOMBIIIIIEHHOCTh. [IpOM3BOACTBO CEPHOM KUCIOTHI.

B ToM umciie, NpaKTUYeCKUX 3aHATHIA: 2

IIpakTH4eckoe 3ansaTue Ne/

«[Tonyuenue, cobupanue U pacrio3HaBaHHUE Ta30BY.
2. Opranuyeckasi XuMusi 44
2.1 OcHoBHBIE Coaep:xanue yueOHOIro MaTepuaJia 8 JIP 1, JIP 7, JIP
nousitusi. Teopus IIpeamer opranuyeckoid xumuu. [IpupoaHbie, ICKYCCTBEHHBIE U CHHTETUYECKHUE 9,JIP 10

CTpOeHust
OpraHuYecKuX
BeIIeCTB.

OpraHUYEeCKHE BEIIECTBA. CpaBHeHMe OpPraHUYECKUX BEILIECTB c
HEOpraHn4yeckuMHu. BasleHTHOCT. XHUMHYECKOE CTPOCHME Kak  IOPSIOK
COEIMHEHUS] aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH.

Teopusi crpoenuss opranndeckux coennnenuii A. M. Byriaeposa. OcHoBHBIE
IIOJIO’KEHUSI TEOPUHM XMMHUUYECKOTO cTpoeHus. M3oMepus u nzomepbl. XUMHUYECKHE
(bOopMyIIbI U MOJIENIN MOJIEKYJ B OpTraHUYECKON XUMUH.

Kanaccudpukanmnsa opranmyeckux BemecTB. Kiaccuduxamus BemecTB 110
CTPOEHHIO YIJIEPOAHOIO CKeJleTa U HAJIMYMIO (PYHKIMOHANBHBIX Tpymil. ['oMonoru
u romoniorusi. Hauana nomenknarypst [IUPAC.

Kuaccnpukanus peakuuii B OpraHn4eckoi XuMHuu. Peakiiuu npucoenHeHus
(ruapupoBaHus, raJIOTEHUPOBAHUS, THAPOTAIOrC€HUPOBAHMS, TUApPATALUH).
Peaxuun OTILIEIUICHUS (neruapupoBaHus, JETUPOTraIOTeHUPOBAHUS,
neruapatanun). Peakium 3amenienus. Peakiuu nzoMmepusanmu.

IHpopuabHbie M NPOPecCHOHAIBHO 3HAYUMbIC JJIEMEHTBI COACP:KAHMA.
[Tonsstue o cybctpare M peareHTe. PeakiMM OKHUCIEHUS U BOCCTAHOBIJICHUS
oprannueckux  BemecTB. CpaBHeHMe — Kiaccu(UKAMM  COEIMHEHUH U
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KJIaccu(puKauy peakiuii B HEOPraHUIECKON M OPraHNIECKON XUMHUH.

B ToM yuc/ie, IPAKTHYECKUX 3aHATHIA:
IIpakTuyeckoe 3ansiTue Ned
«Hamucanue n30MepoB U TOMOJIOTOBY.

JlabopaTopnasi paGora Ne 4
«M3roroBneHure Mojiesiell MOJIEKYJ OPIraHUYECKUX BEILIECTBY.

2.2 Coaep:xxanue yueOHOIro MaTepHaJia JIP 1, JIP 7, JIP
YraeBoaopoawl u | [Ipuponnbie ncTOUHUKH yriaeBo10poaAoB. JloObiya u pa3paboTKa, OCHOBHBIE 9,JIP 10
HX MPUPOIHBIE MecTtopoxaeHus. ComyrcrBytomue razbl. OcoOeHHOCTH nepepadoTKu
HCTOYHUKHU. YIJIE€BOIOPOIOB.

B ToM Yuciie, NPAKTHYECKUX 3aHATHI

IIpakTnyeckoe 3ansaTHe Ne9

«M3yuenue coctaBa HeQTH. KpekuHT HEPTETPOTYKTOBY
2.3 Coaep:xanue yueOHOro MaTepuaJia JIP 1, JIP 7, JIP
Kucaopoagocoep Couprbl. [lonyuenue sTaHosa OpOKEHHEM TJIIOKO3bI U THApATallMeld ITHIICHA. 9, JIP 10
KALIHe ['unpokcuipHas Tpymma Kak (yHKOUOHabHAas. [loHsTHE O TIpeIeTbHBIX
opraHmyecKue OJHOATOMHBIX CHUPTaX. XUMHUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJIECHCTBHE C
COeMHEH NS, HaTpUeM, OOpa30BaHHME TPOCTBHIX M CIOKHBIX A(DUPOB, OKUCICHHUE B albICTH]L.

ITpuMeHeHrEe dTaHOJa HA OCHOBE CBOWMCTB. AJIKOTOJIM3M, €r0 IMOCIEICTBUS U
opraHusMa 4YelOBeKa M IpeAynpexacHue. [munepuH Kak IIpeacTaBUTEINb
MHOIOaTOMHBIX CIUpPTOB. KauecTBeHHas peakuus Ha MHOTOAaTOMHBIE CIUPTHI.
IIpuMeHeHue TIInLeprHa.

®enos. Pusnyeckue U XMMHUYECKHE CBOWCTBa (QeHona. B3aumHoe BiusHME
aTOMOB B MOJIEKyJie ()eHOJIa: B3aUMOAECUCTBUE C TUAPOKCUIOM HATpUs U a30THOU
kuciotoll. [Ipumenenue ¢eHosia Ha OCHOBE CBOMCTB.

Aabaeruabl.  [lonstne 00  ampaerumgax.  AuplerujHas —TIpynma  Kak
¢dbyukmonanbHas. opmansaerus 51 €ro CBOMCTBA: OKHCJIEHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJICHME B COOTBETCTBYIOIIMM CIIHPT.
ITonydeHue anbAeruioB OKUCICHUEM COOTBETCTBYIOLIUX CHUPTOB. IIpuMeHeHue
dopmainbaeruia Ha OCHOBE €ro CBOWCTB.
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Kapo6onoBble kuciaoTbl. [loHsATHe 0 KapOOHOBBIX KHCIOTax. KapOokcwibHast
rpynmna Kak (yHKIHMOHalbHas. ['oMosornyeckuii psii npeieiabHbIX OAHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. [lonyueHne kapOOHOBBIX KHCIIOT OKHUCIEHHUEM aJIbJETUI0B.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTBI: OOILIME CBOIMCTBA ¢ MUHEpAJIbHBIMU
KACIOTaMU M peakuus stepudukanuu. IlpumeHeHune yKCyCHOW KHCIIOTHI Ha
OCHOBE CBOWCTB. BpIcuine »XUpHBIE KHUCIOTBI Ha IMPHUMEpPE NAIbMUTHUHOBOM M
CTE€apUHOBOM.

Chnoxnble 3¢upbl u xupbl. [lomyueHue CcIOXHBIX 3(QUPOB peakuueit
srepudukanuu. Cioxsble >QuUpbl B Hpupoie, MX 3HadeHue. IIpumeHenue
CIIO)KHBIX 3(QHUPOB Ha OCHOBE CBOMCTB. JKupbl Kak CIOXHbBIE 3(UPHL
Knaccugpukanus  xupoB. XMMHUYECKME CBOMCTBA JKHPOB: THAPOIU3 U
TUAPUPOBAHUE )KUJKHUX KUPOB. [IpuMeHeHNe )KUpOB Ha OCHOBE CBOMCTB. Mblia.
YriaeBoabl. YTI€BOAbBI, HX KIACCUPHUKAIH: MOHOCaXapu sl (TIIF0K03a, (hpyKTO3a),
aucaxapuibl (caxaposa) M mojucaxapuisl (Kpaxmall U Lesutrono3a). ['moko3za —
BEIICCTBO C JIBOMCTBEHHOW (YHKIMEH — abJETHIOCIHPT . XHUMHUYECCKHE
CBOMCTBA TJIIOKO3bl: OKHCJIEHUE B IVIFOKOHOBYHKO KHUCJIOTY, BOCCTAaHOBJICHHE B
copbut, cnuproBoe OpoxeHue. I[IpuMeHeHHE TIJIIOKO3bI Ha OCHOBE CBOMCTB.
3HaueHHUE yIiIeBOIOB B KUBOW NPUPOJIE U KU3HU yesloBeka. [loHsaTHe o peakuusax
MOJIMKOHACHCALIMY U THUAPOJIM3a Ha IPUMEPE B3aUMOIPEBPALLECHUN: TIIOKO3a <>
HOJINCaXapu.

IIpopuiabHbie U 1npodecCHOHAIBHO 3HAYUMBbIE JJIEMEHTBI COJEePKAHMA.
MeTunoBeIil CIIUPT M €ro HUCIHOJIB30BAaHWE B KAa4eCTBE XHWMHMYECKOIO CBHIPbS.
TOKCMYHOCTh METaHOJIa U IMpaBWJIa TEXHUKH O€30MaCHOCTH IMpH paboTe C HUM.
OTUJIEHIIIMKONIb U €ro NpHUMeHeHHe. TOKCHMYHOCTh STWJICHIVIMKOJSA W TpaBuia
TEXHUKU Oe30omacHOCTH npu padore ¢ HUM. [lomydyeHue QeHona U3 MpPOTYyKTOB
KOKCOXMMHMYECKOTO  TMpOW3BOACTBA U M3  Oenzona. IlomukoHaeHcarus
dopmanbaeruia ¢ GeHonoM B GpeHonopopMaIbAETHIHYI0 CMOTY. AETalbICTHI.
IlonsiTe O KeTOHAaX Ha mpuMepe aneToHa. lIpuMeHeHue aneToHa B TEXHUKE U
IPOMBIIIICHHOCTH. MHOroo6pasue KapOOHOBBIX KHCIIOT (IIaBEJICBON KUCIOTHI KaK
JIBYXOCHOBHOM, aKpHJIOBOM KUCIJIOTHI KaK HEIpeleabHON, OEH30MHON KHCIOThI KaKk
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apomaruueckoii). [limenkooOpasyromue wmacia. 3amMeHa JKUPOB B TEXHUKE
HETHIIEBBIM ChIpbeM. CHHTETHYEeCKHE MOMIME CcpencTBa. MOJOYHOKHCIOE
OpoxeHue TIOKO3bl. Kucimomonounsie mpoaykThl. CHIIOCOBaHHE KOPMOB.
Hurtpoanue nemnomno3sl. [Inpokcnms.

2.4
A3oTcoaepikamue
OpraHuvyecKue
COeIMHEHHUS.
IHonumepsnl.

Conep:xanue yueOHOro MaTepuaJia 10
Amunbl. Ilonstne o0 amuHax. Anmdaruyeckue aMuHbI, WX Kiaccu(UKaus U
HOMEHKJIaTypa. AHWIMH KaK OpraHndeckoe ocHoBaHue. [loyueHune aHMIMHA U3
HUTpoOeH3oma. [IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJI0TBI. AMMHOKHUCIIOTHI Kak aM(OoTepHble OpraHuyecKue

coeMHEeHUs. XMMUYECKHEe CBOMCTBA aMUHOKHCIIOT: B3aUMOCHCTBUE C IIEI04YaMH,
KHUCJIOTaMU U JAPYr ¢ Jpyrom (peakuusi nojukoHjaeHcauuu). Ilentuanas cBssp u
nonunentuabl. [IpuMeHeHrne aMMHOKUCIIOT HAa OCHOBE CBOMCTB.

Bbeaku. IlepBuuHas, BTOpUYHAs, TpEeTUYHAsl CTPYKTYypbl Oe€lKOB. XHMHUYECKUE
CBOWCTBAa OCIIKOB: TOpEHHWE, JACHATypalus, THAPOJIHN3, IBETHBIC PEAKIIHH.
buonornueckue GyHKIUU OSIKOB.

IMoumepsl. benku u nonucaxapuibl Kak OMOMOIUMEPHI.

Ilnactmacepl.  [lomydyeHue  moaMMEpOB — peakuuedl  MOJUMEpU3alUu U
NOJUKOHJeHCAMK. TepMOIUIaCTUUHBIE U TEPMOPEAKTUBHBIE  IJIACTMACCHI.
[TpencraBuTenu miacTmacc.

Bosokna, wux kiaaccupuxkammsa. Ilomyuenme  BosokoH.  OTaenbHbIE
NPEJCTaBUTENN XUMUIECKAX BOJIOKOH.

Ipoduabubie H NpodeccuoHATBLHO 3HAYUMbIE JIeMEHTHI CO/IeP:KaAHHUs.
AMUHOKAIIpOHOBas KUCIoTa. KanmpoH Kak mpeicTaBuTeNb MOJIMAaMHIHBIX BOJIOKOH.
Hcnonp3oBaHue ruipoin3a 0eiIKoB B MPOMBIILIEHHOCTH. [TonuBUHMIXIOpH A,
nonurerpadropaTuiex (tedion). PeronopopmanbaeTHAHbIE IACTMACCHI.
Lemtynoun. IIpoMbInuIeHHOE TPOU3BOICTBO XMMUYECKUX BOJIOKOH.

B Tom 4nciie, NPAKTHYECKHUX 3aHATHH: 2

JlabopaTopnasi padora Ne §
«denarypanust pactBopa Oenka KypUHOTO SHIIa CIOUPTOM, PAcCTBOPOM COJIEH
TSDKEJIBIX METAJUIOB M TIPU HATPEBAHUI.
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IIpakTnyeckas padora Ne 10 «PacrnoznaBaHue 1iacTMace 1 BOJIOKOHY. 2
IIpomeskyTounas arrectauus — 1udgepeHIIUPOBAHHBIN 3a4eT 2
Bcero: 134
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3. YCJIOBUS PEAJIN3AIIAA ITPOTPAMMBI YYEFHOUM JUCHUATIINHBI
3.1. s peanuzanmuu TpOrpaMMbl  Y4eOHOH JHMCIUILTMHBI — TPEIyCMOTPEHBI  CIIEAYIOIIUE
CTeNHATbHBIC TTOMEIICHUS:
-KabuneT xumnn
- JlabopaHTcKast
O06opynoBanue yueOHOro kaOruHeTa U paboUnX MECT KaOMHETa XUMHHU:;

- Tlomemenne kabuHeta ymoBieTBopseT TpeboBanusM CaHHUTAPHO-IMUICMHUOIOTHUECKUX MPABUI U
HopmaTuBoB (CaulluH 2.4.2 Ne 178-02), ocHaIeHO THIIOBBIM 000PYIOBAaHHEM, YKA3aHHBIM B HACTOSIIINX
TpeOOBaHUAX, B TOM UYHUCIIC CICIUAIU3UPOBAHHOW YyYeOHOW MeEOENbI0 W CPEACTBAMH OOYYCHUS,
JOCTaTOYHBIMU JJIsl BBITOJTHEHUS TPEOOBaHUH K YPOBHIO TIOATOTOBKH 00ydaromuxcs|.

B kabuHere ecTh MyJIBTUMEIUHHOE OOOpPYIOBaHUE, MOCPESICTBOM KOTOPOTO  yYACTHUKHU
00pa30BaTeabHOrO MPOIecca MOTYT MPOCMATPUBATH BU3YAIbHYH) MH(DOPMAIMIO TIO XMMHH, CO37aBaTh
MPE3CHTAIINH, BUJICOMATEPUANBI U T. T1.

TexHnueckue cpeacTBa 00yUCHHS:

- MHOT'O()YHKIIMOHAIBHBIH KOMILIEKC PENoaBaTelis;

-HaTypaJbHble 00BEKTHI, MOJEIH, IPUOOPHI U HAOOPHI I MOCTAHOBKH IEMOHCTPALMOHHOTO U
YUEHHUYECKOI'0 3KCIIEPUMEHTA;

-TeYaTHbIC ¥ SKPaHHO-3BYKOBBIC CPEICTBA OOYUCHHS;

-CpEIICTBA HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTHIA;

-pEaKTUBHI,

-TIIepEeYHN OCHOBHOU U JIOTIOTHUTEIHHON YIeOHOW JTUTEepaTypHhI;

-BCIIOMOTATeNbHOE 000PyI0BaHUE U HHCTPYKLHU;

-0nbroTeyHbIit GoHm.

3.2. UudopmanuoHHoe o0ecniedeHHe pean3anui NPOrpaMmMbl
3.2.1. [TeyaTHbIe N3TAHUA

OCHOBHBIE UCTOYHUKU:
Jis obydaromuxcs.
OcHOBHBIE UCMOYHUKU:

1. Ta6puensu O. C., OctpoymoB U. I'. Xumus amis npodeccuii U crnenuanbHOCTeH TEXHUYIECKOTO
npouis: y9eOHUK A CTYA. yUpexaeHuii cpel. mpod. oopazoBanus (7e uzganne). — M., 2020.

2. Taopuensu O. C., Octpoymos U. I'., Cnaakos C. A., [lopodeera H.M. Ilpaktukym: yue6. [Tocooue
JUISL CTYJI. YUpeXKIeHUH cpe. npod. oopasoanus. — M., 2017.

3. Tabpuensn O. C., JIpicoBa I'. I'. Xumusa. TecTsl, 3a1a4u U ynpakHeHHs: yueO. mocoOue A CTy.
yupexneHuii cpen. npod. odpazoanus. — M., 2020.

4. Epoxun KO.M. Xumus ans npodeccuii n crienuanbHOCTeH TEXHHYECKOTO M €CTECTBEHHO-HAYYHOTO
npodueii (8- uzz.) yueonux 2021

ﬂOI’lOﬂHHWIEJZbele UCMOYHUKU.

1. Tabpuensa O. C., OctpoymoB U. I'., CmagxoB C. A. Xumus: nmocobue s moarotoBku k EI'D:
y4e0. mocodue I CTy/. YIpEexKIeHH cpell. mpod. oOpazosanus. — M., 2017

2. CnagkoB C. A., OctpoymoB U. I'., I'abpuensan O. C., Jlykssnosa H. H. Xumus ans npodeccuit u
CHEeNUANLHOCTEH TEXHUYECKOTO MpOoQuiis. DIEKTPOHHOE MPHIIOKEHUE (DJIEKTPOHHOE Y4eOHOe
H3JIaHUE) IS CTY. YUpexKIAeHH cpel. npod. oopasosanus. — M., 2018,
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I[J'IH npenogaBaTceid:

1.

2.

labpuensa O. C., OctpoymoB U. I'. Xumus amsa mpodeccuit M cnennaibHOCTEH TEXHHYECKOTO
npoduiis: y4eOHHK Ui CTYIl. YUpeKAeHUH cpel. mpod. odpazoBanus. — M., 2020.

INabpuensa O. C., Octpoymos U. I'., Cnagxos C. A., Hopodeea H.M. [Ipaktukym: yued. [Tocooue
JUISL CTYJI. YUpPESKACHUH cpell. mpod. obpazoBanus. — M., 2020.

labpuensu O. C., JIsicoa I'. I'. Xumus. TecThl, 3a7aun 1 ynpaxHeHUs: y4e0. mocoOue Juisl CTy/I.
yapexaeHuit cpell. mpod. oopazosanus. — M., 2020.

INabpuensa O. C., JIpicoa I'. I'. XumMus: kHUTA UT TTpETiogaBatens: yaed.-MeTo 1. mocobue. —M.,
2018.

I'adopuensn O. C., OctpoymoB U. T'., CnagkoB C. A. Xumus: nocobue mis moarotoBku kK EI'D:
yue0. mocodue ISt CTyI. YUpexkaeHuii cpea. mpod. odpazoBanust. — M., 2017

CnanxoB C. A., OctpoymoB U. I'., I'abpuensa O. C., JlykssHoa H. H. Xumus mist npodeccuit u
CHELUANBHOCTEH TEXHUYECKOTO MpOoQuis. DIIEKTPOHHOE MPHUIIOKEHUE (DIEKTPOHHOE YyueOHOe
W3JIaHNe) IS CTYI. YUPEeKACHU cpen. pod. obpazoBanus. — M., 2020.

3.2.2. DJ1eKTpPOHHbIE H3JaHUSA (3JIEKTPOHHbIE PecypPcChl)
HNutepreT-pecypcbl

WWWw.

WWWwW.

pvg. mk. ru (omummuana «llokopu BopoObseBBI TOPEI»).

. hemi. wallst. ru (O6pazoBarenbHBI CAUT IS IMKOJIBHUKOB « X AMHUSD»).
. alhimikov. net (OGpa3zoBaTeIbHbINH CAUT IS IIKOIBHUKOB).
. chem. msu. su (OnekTpoHHas OHOTHOTEKA 10 XUMUH).

. enauki. ru (MHTEpHET-U3JaHME U yauTenel «EcTecTBeHHBIE HAYKW).

Iseptember. ru (MeToauueckas razera «llepBoe ceHTAOPS»).

hvsh. ru (kypHan «XuMUS B HIKOJIE»).

. hij. ru (xypHan « XuMUS 1 KU3HBY).

. chemistry-chemists. com (371€KTpOHHBIH KypHAT «XUMHKHA ¥ XUMHSD))
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4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUIIIAHBI

PesyabTaTsl 00yyeHus

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00yUYeHHust

JImyHOCTHEIE:

- YyBCTBO TOPJIOCTHU M YBAXEHHUS K HCTOPUH U
JOCTMKEHUSIM OTEUYECTBEHHOW XMMHUYECKOW HAyKH;
XUMHYECKH rpamMOTHOE MOBEJICHUE B
npo(heCcCHOHANTLHOM NIeATENHPHOCTH W B OBITY TIpH
oOpareHuun C XMMHYECKHMMHM  BECIIECTBAMH,
MaTepuallaMH U IPOIECCaMU;

— TOTOBHOCTh K IIPOJIOJDKEHHUIO O0Opa3oBaHHUs U
MOBBIINICHUS ~ KBaTu(UKAIUKU B n30paHHOI
po)eCCHOHAIBHON ACATEIPHOCTH U OOBEKTUBHOE
OCO3HAHUE pOJM  XMUMHUYECKUX KOMIIETCHLIMI B
JTOM;

— YMEHHE UCIOJIb30BaTh JOCTHKEHUS
COBPEMEHHOM XMMHUYECKON HAYKH U XUMUYECKHUX
TEXHOJIOTHH IS MOBBIIIEHHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOT'O Pa3BUTHS B BHIOPAHHOU
po¢eCCHOHAIBHON JEATEIHHOCTH,

DkcrnepTHOE HAOIIOICHUE 32
JESITEIIBHOCTHIO 00yUJaIOIITIXCS:
- B CUTYyaIlUsSIX COTPYTHUYECTBA
- B CUTyallMsIX KOH(IUKTa
(HecTaHIapTHOM CUTYaLIUH )

MeranpenmerHsie:

- UCIIOJIb30BaHUE Pa3IUYHBIX BUJIOB
MO3HABATENILHOM  JESTETbHOCTH W OCHOBHBIX
WHTEJUICKTYAJIbHBIX Oneparuil (IOCTaHOBKH 3a/1auu,
dbopMynHpoBaHUS THUIOTE3, aHAlM3a H CHHTE3a,
CpaBHEHHUS, 0000mIeHus, CHCTEMaTH3aIllH,
BBISBJICHHSI ~ NPUYMHHO-CJIEJCTBEHHBIX  CBS3€H,
MIOMCKA aHAJIOT0B, ()OPMYJIIMPOBAHUS BBIBOJIOB) IS
pelIeHusT TOCTaBJIEHHOM 3alauyd, TpPHUMEHEHHE
OCHOBHBIX  METOJIOB MO3HaHUs (HaOmIOJEHMS,
HAy4YHOTO 3KCIIEPUMEHTA) JIJIsl U3YYEHHUS Pa3IUUYHbIX
CTOPOH XHMHYECKHX OOBEKTOB M TIPOIECCOB, C
KOTOPbIMU BO3HUKACT HCO6XOJII/IMOCTB
CTaJIKMBAThCS B MPOPECCUOHATIBHOMU cdepe;

— HCIIOJB30BaHUEC PpPa3jInYHbIX HWCTOYHHUKOB JIA
NOJYyYeHUsT XUMHUYECKOW HHpopManuu, yMmMeHue
OLIGHUTb €€ JIOCTOBEPHOCTh [UI JIOCTHUIKECHUS
XOPOIUIMX Pe3yabTaTOB B MPo(dhecCHOHAIBbHON cdepe;

DKcrepTHOE HAOJIIOICHHUE 3a
JESITEIIBHOCTHIO 00yUJaIOIITUXCSL:
-B CI/ITyaHI/IﬂX COpr,I[HI/I‘-IGCTBa
- B CUTYyaIHUsx

KOH(JIMKTa/HECTAaHAAPTHOM CUTYaIH

IIpenmerHble:

-TectupoBanue,
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— c(OpMUPOBAHHOCTh TPEACTABICHUN O MecTe
XUMUHA B COBPEMECHHOM HAy4YHOM KapTUHE MHpa;
NOHMMAaHWE pOJM XUMHU B  (HOPMUPOBAHHH
Kpyrozopa # (yHKIHOHAIHHON IPaMOTHOCTH
YeJIOBEKa I PEIICHUS IPAKTUYECKUX 3aaY;

— BIJAJIEHUE OCHOBOIOJATAOIIUMU XUMHUYECKHMMHU
HOHATHSAMH, TEOPUSIMH, 3aKOHaMU U
3aKOHOMEPHOCTSIMM;  YBEPEHHOE  II0JIb30BaHME
XUMHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BIAJCHUE OCHOBHBIMM METOJAMHU HAY4YHOIO
MO3HAHUS, HCII0JIb3YEMBIMU B XUMUHU:
HaOJII0/IEHUEM, OIMCAHUEM, U3MEpPEHUEM,
SKCTIIEPUMEHTOM; YMEHHE 00pabaThIBaTh, OOBICHATH
pe3ysbTaThl NPOBEIEHHBIX ONBITOB M JENaTh
BBIBOJIbI; T'OTOBHOCTb U CIIOCOOHOCTh NPUMEHSATH
METOJbl IO3HAHHSA IIPU PEUICHUM NPAKTUYECKUX
3ajad4;

- c(OpPMHPOBAHHOCTH YMEHUSI JlaBaTh
KOJIMYECTBEHHBIE OLEHKU U MPOU3BOJIUTH PACUEThI
10 XUMUYECKUM (HOpMyJIaM U YPaBHEHUSIM;

— BIIQJICHUE TIPABMJIAMU TEXHUKH OE€30MACHOCTH IPH
MCIIOJIb30BaHUU XUMUYECKUX

BEIIIECTB;
—c(OopMHPOBAaHHOCTh COOCTBEHHOW TMO3UIUU 10
OTHOIIEHHIO K XUMHUYECKOU uH(popManuu,

IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.
BEIIIECTB,;

—c(hopMUPOBAHHOCTh COOCTBEHHOW TO3UIIUU TI0
OTHOLIEHUID K  XUMHUYECKOH uH(popMaIuy,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

-KOHTPOJIbHBIE PabOTHI,
- IOMAIITHEE 3aJaHue,

- IPAKTUYCCKHE 3aHATHS,
- 1abopaTopHbIe paObOTHI
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